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Collodaria
• solitary or colonial 
• mixotrophic 
• no shell

a b

Acantharia
• solitary 
• mixotrophic 
• strontium sulphate skeleton

b

a Sardet 2015 
b Biard and Ohman 2020 
c Biard et al, 2018

Phaeodaria
• solitary 
• heterotrophic 
• siliceous skeleton

b c
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• Unicellular eukaryotes 

• Poor knowledge of their ecology 

• Mixotrophic VS non mixotrophic 

• Fine-scale distribution and 
relation to the environment 

• Acquisition of symbionts         
(no vertical transmission)

rhizaria: various trophic modes

RHIZARIA

does trophic ecology affect the fine-scale distribution of rhizaria?



3in situ imaging

Isiis

• organisms in 250 µm - 10 cm 

• shadowgraphy 

• undisturbed organisms Camera pod

Field of view

Light source 
pod

light

Cowen and Guigand, 2008

In Situ Ichthyoplankton Imaging System



Manual validation  
+ 

Dedicated CNN

4images dataset

dataset composition 

230,000 Rhizaria 
in 14 subgroups 
3 large groups

8 M planktonic 
organisms

PhaeodariaAcanthariaCollodaria (colonial) Collodaria (solitary)



5sampling across a frontal system

Cross frontal circulation

Cross front

Lévy et al, 2018

Coast

Offshore

Ligurian current



• Active positioning to 
acquire symbionts 

• Different exploitation 
of the water column 
by different forms

6results

Collodaria

DCM~50 m

~100 m

Swarmers

Fecundation at depth

Ascend with 
lipid vacuoles

Stabilisation 
around DCM

Symbionts acquisition Budding

Symbionts reproduction within host

Mixotrophic

Vacuole length (mm)

α



7results

Acantharia

~100 m

DCM~50 m

Mixotrophic

• Different symbionts 
for different niches 

• Active positioning

α

Acantharia


small



8results

Phaeodaria

~100 m

DCM~50 m

Non mixotrophic

Recirculation cells

α

• Poor buoyancy 
control 

• Passive orientation

α



9conclusions

• Differential exploitation of the water column between solitary 
and colonial Collodaria 

• Different symbionts allow the occupation of different niches 
(Collodaria VS Acantharia)

mixotrophy and fine-scale distribution



10conclusions

• Active positioning control for mixotrophic Rhizaria 

• Collodaria: symbiont acquisition & DCM 

• Acantharia: vertical orientation & DCM 

• Lack of control for Phaeodaria

Position control within the water column



11perspectives

Many open questions regarding Collodaria 
• early offspring stages, fluorescence in situ 
• other seasons 

In situ imagery to understand protist ecology
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